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ABSTRAK 

Sungai Subayang di Kabupaten Kampar, Provinsi Riau memiliki potensi sebagai 

kawasan wisata alam berbasis sungai sehingga memerlukan sarana transportasi air 

yang aman, nyaman, dan sesuai dengan karakteristik perairan. Penelitian ini 

bertujuan mendesain kapal wisata sungai berbahan aluminium yang memenuhi 

aspek keselamatan, stabilitas, dan kebutuhan operasional. Metode penelitian 

meliputi pengumpulan data lapangan dan studi literatur, penentuan design 

requirement, penentuan ukuran utama menggunakan metode kapal pembanding, 

perancangan Lines Plan dan General Arrangement, analisis hambatan 

menggunakan Maxsurf Resistance, evaluasi stabilitas berdasarkan IMO HSC Code  

2000, perancangan konstruksi berdasarkan BKI Rules for High Speed Craft (July 

2026 Edition, Pt 3, Vol III, Sec 3), serta pembuatan miniatur kapal skala 1:22. Hasil 

penelitian menghasilkan desain kapal dengan panjang 12,00 m, lebar 3,00 m, tinggi 

1,20 m, Draft 0,60 m, kapasitas 20 penumpang dengan 2 Crew, dan kecepatan 

rencana 15 knot. Analisis hambatan menunjukkan hambatan total sebesar 15,48 kN 

dengan kebutuhan daya efektif sekitar 267,11 HP, sehingga dipilih 2 mesin tempel 

150 HP untuk memenuhi kebutuhan operasional. Hasil evaluasi menunjukkan kapal 

memenuhi kriteria stabilitas IMO HSC Code  2000 sehingga desain yang dihasilkan 

layak dijadikan alternatif sarana transportasi wisata di Sungai Subayang. 

Kata Kunci: Kapal Wisata Sungai, Sungai Subayang, Desain Kapal, Stabilitas. 
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ABSTRACT 

The Subayang River in Kampar Regency, Riau Province, has significant potential 

as a river-based tourism destination, requiring a safe, comfortable, and suitable 

water transportation system that meets the characteristics of the river. This study 

aims to design an aluminum river tourism boat that fulfills safety, stability, and 

operational requirements. The research methods included field data collection, 

literature review, determination of design requirements, selection of principal 

dimensions using the parent ship method, development of the Lines Plan and 

General Arrangement, Resistance analysis using Maxsurf Resistance, stability 

evaluation based on the IMO HSC Code  2000, structural design according to the 

BKI Rules for Hull of Vessels up to 24 m (Volume VII), and fabrication of a 1:22 

scale model. The proposed design has a length of 12.00 m, a beam of 3.00 m, a 

depth of 1.20 m, a Draft of 0.60 m, a Passenger capacity of 20 persons, and a 

service speed of 15 knots. The Resistance analysis resulted in a total Resistance of 

15.48 kN and an Effective  Power requirement of 267.11 HP. Based on these results, 

two 150 HP outboard Engines were selected to meet the propulsion requirements. 

The stability assessment confirmed that the vessel satisfies the IMO HSC Code  

2000 criteria, indicating that the proposed design is suitable as an alternative river 

tourism transportation vessel for the Subayang River. 

Keywords: River Tourism Boat, Subayang River, Ship Design, Stability. 


	TUGAS AKHIR JILID RIEZ.pdf (p.1-135)
	ABSTRAK
	ABSTRACT



  V ≥ 3 , 7 𝛻 0,1667


  𝛻


    R  T


    R  F


    R  R


    𝑷  𝑬


    P  E =   R  T ⋅ V


    P  E


    R  T


  V


    𝑷  𝑻


    𝜂  H


    P  T =     P  E    𝜂  H


    𝜂  H =   1 − t  1 − w


  t


  w


  t


  w


    𝑷  𝑺


    𝜂  P


    P  S =     P  T    𝜂  P


    𝑷  𝑩


    P  B =     P  S    𝜂  S


    𝜂  S


    𝜂  S


    P  i n s t =   P  B ⋅  ( 1 + S M + E M )


  S M


  E M


  G M = K M − K G


  G M


  K M


  K G


  K M = K B + B M


  B M =   I ∇


  K B


  B M


  I


  ∇


  𝜃


  G Z = G M ⋅  sin ⁡   ( 𝜃 )


  M = Δ ⋅ G Z = Δ ⋅ G M ⋅  sin ⁡   ( 𝜃 )


  M


  Δ


  𝜃


  V ≥ 3 , 7 𝛻 0,0,1667


  V ≥ 3 , 7  ( 11 , 18 ) 0,1667


  V ≥   5 , 53   m  s


  V ≥   5 , 53   m  s


  V ≥ 0 , 51445 , 53


  V ≥ 10 , 75   k n o t


  V = 15   k n o t


  15   k n o t > 10 , 75   k n o t


    V  b b = n ×   V  m


    V  b b


  n


    V  m


       V  b b  = 2 × 25 , 99    = 51 , 98  liter


    V h = N ×   V  b b


    V h


  N


       V h  = 5 × 51 , 98    = 259 , 90  liter


    V  t =     V h  𝜂


    V  t


    V h


  𝜂  


       V  t  =   259 , 90  0 , 90    = 288 , 78  liter


    V  t = 300  liter


    R  p 0 . 2 ′ = 125   ”     N  m m ”   2


    R  p 0 . 2 ′ = 115   ”     N  m m ”   2


  k


  k =  100    R  p 0 . 2 ′


    k  p l a t e =  100 125 = 0 , 80


    k  s t i f f =  100 115 = 0 , 87


  k


    P  b


    P  s


    P  d


    P  b h


    R  p 0 . 2 ′


    𝜎  a = 0 , 65 ×   R  p 0 . 2 ′ = 0 , 65 × 125 = 81 , 25    N/mm  𝟐


    𝜎  b h = 0 , 85 ×   R  p 0 . 2 ′ = 0 , 85 × 125 = 106 , 25    N/mm  𝟐


    a  c g


    P  b = 10 T +   K 3 Δ  ( 1 +   a  c g )


  T = 0 , 60 ”   m ”  


  Δ = 11 , 18 ”   t o n ”  


    a  c g = 0 , 75


    K 3 = 2 , 2


    P  b =  ( 10 × 0 , 60 ) +  ( 2 , 2 × 11 , 18 ×  ( 1 + 0 , 75 ) ) = 6 , 00 + 43 , 04 = 49 , 04    kN/m  𝟐


    P  s = 21 , 00    kN/m 2


    P  d = 10 , 00    kN/m 2


    P  b h = 10 × h = 10 × 1 , 20 = 12 , 00    kN/m 2


  𝜎


  t = 15 , 8 × s ×    P  𝜎


  s = 0 , 40 ”   m ”  


    P  b = 49 , 04   ”     k N  m ”   2


  𝜎 = 81 , 25   ”     N  m m ”   2


  t = 15 , 8 × 0 , 40 ×    49 , 04  81 , 25 = 6 , 32 × 0 , 777 = 4 , 91  mm


  6 ”   m m ”  


  s = 0 , 40 ”   m ”  


    P  s = 21 , 00   ”     k N  m ”   2


  𝜎 = 81 , 25   ”     N  m m ”   2


  t = 15 , 8 × 0 , 40 ×    21 , 00  81 , 25 = 6 , 32 × 0 , 508 = 3 , 21  mm


  5 ”   m m ”  


  s = 0 , 40 ”   m ”  


    P  d = 10 , 00   ”     k N  m ”   2


  𝜎 = 81 , 25   ”     N  m m ”   2


  t = 15 , 8 × 0 , 40 ×    10 , 00  81 , 25 = 6 , 32 × 0 , 351 = 2 , 22  mm


  4 ”   m m ”  


  s = 0 , 40 ”   m ”  


    P  b h = 12 , 00   ”     k N  m ”   2


    𝜎  b h = 106 , 25   ”     N  m m ”   2


  t = 15 , 8 × 0 , 40 ×    12 , 00  106 , 25 = 6 , 32 × 0 , 336 = 2 , 12  mm


  4 ”   m m ”  


    k  s t i f f = 0 , 87


  m = 83 , 3


  s = 0 , 40  m


  s = 0 , 40  m


  l = 1 , 60  m


    P  b = 49 , 04    kN/m 2


    𝜎  a = 81 , 25    N/mm 2


    𝜎  a = 81 , 25    N/mm 2


    k  s t i f f = 0 , 87


    k  s t i f f = 0 , 87


  Z =   m × s ×   l 2 ×   P  b    𝜎  a ×   k  s t i f f


  Z =   83 , 3 × 0 , 40 ×    ( 1 , 60 ) 2 × 49 , 04  81 , 25 × 0 , 87


  Z =   4183 , 10  81 , 25 × 0 , 87 = 51 , 48 × 0 , 87 = 44 , 79    cm 3


  Z =   4183 , 10  81 , 25 × 0 , 87 = 51 , 48 × 0 , 87 = 44 , 79    cm 3


  60 × 40 × 5 ”   m m ”  


    Z  a k t u a l ≥ 45   ”   c m ”   3


  s = 0 , 40 ”   m ”  


  l = 1 , 00 ”   m ”  


    P  b h = 12 , 00   ”     k N  m ”   2


    𝜎  b h = 106 , 25   ”     N  m m ”   2


    k  s t i f f = 0 , 87


  Z =  (   s ×   l 2 ×   P  b h  10 ×   𝜎  b h × 1000 ) ×   k  s t i f f


  Z =  (   0 , 40 ×    ( 1 , 00 ) 2 × 12  10 × 106 , 25 × 1000 ) × 0 , 87


  Z = 4 , 52 × 0 , 87 = 3 , 93    cm 3


  Z = 4 , 52 × 0 , 87 = 3 , 93    cm 3


  40 × 30 × 4 ”   m m ”  


  1 , 60 ”   m ”  


  S


  = 1 , 60 ”   m ”  


  l


  = 1 , 20 ”   m ”  


    P  b


  = 49 , 04   ”     k N  m ”   2


    𝜎  a


  = 81 , 25   ”     N  m m ”   2


  m


  = 55


  k


  = 0 , 87


    Z  w f =   m × S ×   l 2 ×   P  b    𝜎  a × k


    Z  w f =   55 × 1 , 60 ×    ( 1 , 20 ) 2 × 49 , 04  81 , 25 × 0 , 87


    Z  w f =   55 × 1 , 60 × 1 , 44 × 49 , 04  81 , 25 × 0 , 87


    Z  w f =   55 × 1 , 60 × 1 , 44 × 49 , 04  81 , 25 × 0 , 87


    Z  w f =   6215 , 35  81 , 25 × 0 , 87 = 76 , 50 × 0 , 87 = 66 , 55    cm 3


    Z  w f =   6215 , 35  81 , 25 × 0 , 87 = 76 , 50 × 0 , 87 = 66 , 55    cm 3


  160 × 5 ”   m m ”  


  60 × 6 ”   m m ”  


    Z  a k t u a l


    Z  t o p = 121 , 90   ”   c m ”   3


    Z  b o t t o m = 281 , 6   c m 3


    Z  a k t u a l ≥   Z  w f


  121 , 90   ”   c m ”   3 ≥ 66 , 55   ”   c m ”   3


  →


  b


  = 0 , 60 ”   m ”  


  l


  = 1 , 60 ”   m ”  


    P  s


  = 21 , 00   ”     k N  m ”   2


    𝜎  a


  = 81 , 25   ”     N  m m ”   2


  m


  = 83 , 3


  k


  = 0 , 87


    Z  s t =   m × b ×   l 2 ×   P  s    𝜎  a × k


    Z  s t =   83 , 3 × 0 , 60 ×    ( 1 , 60 ) 2 × 21 , 00  81 , 25 × 0 , 87


    Z  s t =   83 , 3 × 0 , 60 × 2 , 56 × 21 , 00  81 , 25 × 0 , 87


    Z  s t =   83 , 3 × 0 , 60 × 2 , 56 × 21 , 00  81 , 25 × 0 , 87


    Z  s t =   2686 , 92  81 , 25 × 0 , 87 = 33 , 07 × 0 , 87 = 28 , 77    cm 3


    Z  s t =   2686 , 92  81 , 25 × 0 , 87 = 33 , 07 × 0 , 87 = 28 , 77    cm 3


  120 × 5 ”   m m ”  


  50 × 5 ”   m m ”  


  75 × 50 × 6 ”   m m ”  


    Z  a k t u a l


    Z  a k t u a l ≈ 36 , 20   ”   c m ”   3


    Z  a k t u a l ≥   Z  s t


  36 , 20   ”   c m ”   3 ≥ 28 , 77   ”   c m ”   3


  →


  b


  = 0 , 80 ”   m ”  


  l


  = 1 , 60 ”   m ”  


    P  b


  = 49 , 04   ”     k N  m ”   2


    𝜎  a


  = 81 , 25   ”     N  m m ”   2


  m


  = 100


  k


  = 0 , 87


    Z  c g =   m × b ×   l 2 ×   P  b    𝜎  a × k


    Z  c g =   100 × 0 , 80 ×    ( 1 , 60 ) 2 × 49 , 04  81 , 25 × 0 , 87


    Z  c g =   100 × 0 , 80 × 2 , 56 × 49 , 04  81 , 25 × 0 , 87


    Z  c g =   100 × 0 , 80 × 2 , 56 × 49 , 04  81 , 25 × 0 , 87


    Z  c g =   10043 , 78  81 , 25 × 0 , 87 = 123 , 62 × 0 , 87 = 107 , 55    cm 3


    Z  c g =   10043 , 78  81 , 25 × 0 , 87 = 123 , 62 × 0 , 87 = 107 , 55    cm 3


  180 × 6 ”   m m ”  


  75 × 8 ”   m m ”  


    Z  a k t u a l


    Z  t o p = 159 , 58   ”   c m ”   3


    Z  b o t t o m = 402 , 08   ”   c m ”   3


    Z  a k t u a l ≥   Z  c g


  159 , 58   ”   c m ”   3 ≥ 107 , 55   ”   c m ”   3


  →


  b


  = 0 , 60 ”   m ”  


  l


  = 1 , 60 ”   m ”  


    P  b


  = 49 , 04   ”     k N  m ”   2


    𝜎  a


  = 81 , 25   ”     N  m m ”   2


  m


  = 83 , 3


  k


  = 0 , 87


    Z  s g =   83 , 3 × 0 , 60 ×    ( 1 , 60 ) 2 × 49 , 04  81 , 25 × 0 , 87


    Z  s g =   6276 , 11  81 , 25 × 0 , 87 = 77 , 24 × 0 , 87 = 67 , 20    cm 3


    Z  s g =   6276 , 11  81 , 25 × 0 , 87 = 77 , 24 × 0 , 87 = 67 , 20    cm 3


  150 × 5 ”   m m ”  


  60 × 6 ”   m m ”  


    Z  a k t u a l


    Z  t o p = 115 , 54   ”   c m ”   3


    Z  b o t t o m = 258 , 42   ”   c m ”   3


    Z  a k t u a l ≥   Z  s g


  115 , 54   ”   c m ”   3 ≥ 67 , 20   ”   c m ”   3


  →


    t  m i n = 4 , 91  mm


  6  mm


    Z  r e q = 44 , 79    cm 3


  60 × 40 × 5 ”   m m ”  


  48 , 50    cm 3


    t  m i n = 3 , 21  mm


  5  mm


    Z  r e q = 10 , 79    cm 3


  50 × 40 × 4 ”   m m ”  


  14 , 20    cm 3


    Z  r e q = 19 , 18    cm 3


  50 × 40 × 5 ”   m m ”  


  22 , 40    cm 3


    t  m i n = 2 , 22  mm


  4  mm


    Z  r e q = 9 , 13    cm 3


  50 × 30 × 4 ”   m m ”  


  12 , 50    cm 3


    t  m i n = 2 , 12  mm


  4  mm


    Z  r e q = 3 , 93    cm 3


  40 × 30 × 4 ”   m m ”  


  6 , 80    cm 3


    Z  r e q = 107 , 55    cm 3


  180 ×  6 75 × 8 ”   m m ”  


  159 , 58    cm 3


    Z  r e q = 67 , 20    cm 3


  150 ×  5 60 × 6 ”   m m ”  


  115 , 54    cm 3


    Z  r e q = 66 , 55    cm 3


  160 ×  5 60 × 6 ”   m m ”  


  121 , 90    cm 3

